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[Note: Names, addresses, company names and brand names are translated in the most 
common manner. Japanese language does not have singular or plural words unless 
otherwise specified by a numeral prefix or a general form of plurality suffix.] 

(54) [Name of the Invention] 
Coordinate Input Device 
(57) [Summary] 
[Problem] 

The problem to be solved is to prevent an internal electric circuit from short-circuiting 
caused by foreign matter from the outside in an ultrasonic wave vibration type coordinate 
input device. 

[Solution Measures] 

A shield case 62 is provided in the inside of the housing 61 of the device in order to cover 
the vibration sensor 6a, the electrode 63, the preamplifier 401, which have been placed on 
the vibration transmission plate 8, and the shielding from the outside noise is achieved. 
The case 62 has a structure that is formed as strong magnetic material metal plating 621 
is provided on the magnetized material 622 that is a magnetized strong magnetic material, 
and especially, it is magnetized so that a strong magnetic field is formed especially at the 
side edge part 62a of the case 62. In the case when the external foreign matter enters 
inside the housing 61 through the gap with the transmission plate 8 and especially when 
the foreign matter is iron etc., strongly magnetic material, through the magnetic force it is 
attracted to the side edge part 62a of the case 62 and the penetration inside the housing is 
prevented. Consequently, there is no short-circuiting of the electric circuit inside the 
housing through this foreign matter. 

[Scope of the Claims] 

[Claim 1] 

Coordinate input device characterized by the fact that it is a coordinate input device that 
has a vibration transmission plate and a vibration detection means, which is provided on a 
predetermined position on the above vibration transmission plate, and a vibration that is 
input at any input point on the above described vibration transmission plate through a 
vibration input device is detected through the above described vibration detection means, 
and based on the vibration transmission time from the input point to the vibration 
detection means, the coordinates of the input point are calculated; 
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which has a structure where it has shield case formed from a strongly magnetic material 
that covers the above described vibration detection means that is place don the above 
described vibration transmission plate and shields from the external noise, 

and where the above shielding case has at least one part that is magnetized, and in the 
case when foreign matter comprised of strongly magnetic material enters from the outside 
into the shield case, the above foreign matter is attracted through the above magnetic 
force and the penetration is prevented. 

[Claim 2] 

Coordinate input device according to the above Claim paragraph 1 characterized by the 
fact that the housing body of the coordinate input device covers the above described 
shield case and also it is positioned at a distance from the vibration transmission plate so 
that a gap can be formed between the above housing body and the above described 
vibration transmission plate, 

And especially, the above described shield case also is positioned at a distance from the 
vibration transmission plate so that a gap can be formed between the above shield case 
and the above described vibration transmission plate. 

[Detailed Explanation of the Invention] 

[0001] 

[Technology Pertinent to the Invention] 

The present invention is an invention about a coordinate input device, and in more details 
it is an invention about a coordinate input device that detects vibrations input from any 
input point on a vibration transmission plate from a vibration input means through a 
vibration detection means that is placed on a predetermined position on the vibration 
transmission plate; and the coordinates of the input point are calculated based on the 
vibration transmission time from the above described vibration input point to the 
vibration detection device. 

[0002] 

[Previous Technology] 

Regarding the coordinate input device that performs coordinate input through ultrasonic 
wave vibration, for example, as it has been disclosed according to the Japanese patent 
report Number Hei-Sei 5-62771, on the tablet (vibration transmission plate), which forms 
the structure of the coordinate input surface, a vibration sensor is placed, and the 
vibration that is input at any vibration input point on the tablet coordinate input surface is 
detected by the vibration sensor, and the coordinates of the input point are calculated 
based on the vibration transmission time from the input point to the vibration sensor. In 
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the case of this method, because of the fact that it is not necessary to provide fine 
processing to form a matrix type etc., electric wiring on the surface of the tablet, it is 
possible to suggest an inexpensive cost device. However, in as the tablet a transparent 
plate glass is used, compared to the other methods it is possible to form the structure of a 
high transparency coordinate input device. When this high transparency device is used, 
there is the input-output one body type device that has a structure where a liquid crystal 
display device and an ultrasonic vibration type coordinate input device are stacked. 
Through this device, it is possible to perform coordinate input on the tablet relative to the 
display screen surface and because of that the viewing properties and the operational 
properties are excellent, and the application of this device in the future is anticipated. 

[0003] 

[Problems Solved by the Present Invention] 

Figure 9 represents a schematic sectional view diagram showing the structure around the 
vibration sensor in the case of the above-described input - output one body type device 
according to the previous technology. In the same diagram, 81 represents the casing body 
of the device. 82 is the vibration input pen that performs the coordinate input operation 
and it generates ultrasonic wave motion. 83 represents the vibration transmission plate 
(glass plate) that forms the structure of the coordinate input surface. 84 is a vibration 
sensor that is provided on the edge part of the vibration transmission plate 83. 85 is an 
electrode use din order to connect the vibration sensor 84 to the post-processing circuit. 
86 is a liquid crystal display device. 

[0004] 

When the tip of the vibration input pen 82 comes in contact with any input point on the 
coordinate input surface of the vibration transmission plate 83, by that the ultrasonic 
vibration motion that is generated from the pen 82 is transmitted from its input point and 
it is detected by the vibration sensor 84. Then, the coordinates of the input point are 
calculated based on the vibration transmission time from the input point to the vibration 
sensor 84. 

[0005] 

However, in the case of this device, the main principle is the calculation of the input point 
coordinates based on the speed of the sound and the transmission time of the ultrasonic 
wave motion, and because of that, based on the fact that the speed of the sound inside the 
vibration transmission plate 83 is constant, the waveform of the signal detected by the 
vibration sensor 84, usually, is preferred to have the same form. Because of that, it is 
preferred that in the transmission pathway of the ultrasonic wave transmission there are 
no other intermediaries besides the vibration transmission plate 83, and due to that as it is 
shown by the arrow in Figure 8, it is possible to form a gap between the housing body 81 
and the vibration transmission plate 83 so that there is no interference in the vibration 
cased by the casing body 81 on the transmission of the vibration transmission plate 83. 
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[0006] 



However, if this gap is opened, there is the problem that it is said that it is easy for 
external foreign matter to penetrate inside the housing body 81 . Especially, if metal 
foreign matter penetrates inside the housing body 81, by that it becomes possible to case 
short-circuiting of the electric circuits inside the housing body 81 and to case erroneous 
operations of the device, lack of operations, or fire etc., issues, and thus there are 
problems with respect to the reliability and the safety properties of the devices. 

[0007] 

Here, then, the problem of the present invention is that for such type of coordinate input 
device, it prevents the short-circuiting of the electric circuits inside the device, which is 
caused by foreign matter penetrating from the outside, and it improves the reliability and 
the safety properties of the device. 

[0008] 

[Measures in Order to Solve the Problem] 

In order to solve the above described problems, according to the present invention, it has 
a structure where it is a coordinate input device that has a vibration transmission plate 
and a vibration detection means, which is provided on a predetermined position on the 
above vibration transmission plate, and a vibration that is input at any input point on the 
above described vibration transmission plate through a vibration input device is detected 
through the above described vibration detection means, and based on the vibration 
transmission time from the input point to the vibration detection means, the coordinates 
of the input point are calculated; which has a structure where it has shield case formed 
from a strongly magnetic material that covers the above described vibration detection 
means that is place don the above described vibration transmission plate and shields from 
the external noise, and where the above shielding case has at least one part that is 
magnetized, and in the case when foreign matter comprised of strongly magnetic material 
enters from the outside into the shield case, the above foreign matter is attracted through 
the above magnetic force and the penetration is prevented. 

[0009] 

In the case when such structure is present, when external foreign matter penetrates inside 
the shield case, if this foreign matter is comprised of iron, etc., strongly magnetic 
material, it is attracted to the shield case by the magnetic force and the penetration of this 
foreign matter inside the shield case can be prevented. Consequently, this foreign matter 
does not cause short-circuiting of the electric circuits inside the shield case. 

[0010] 
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Also, in order to be able to prevent this short-circuiting according to the previous method, 
the shield case and the housing body of the coordinate input device are positioned at a 
distance from the vibration transmission plate so that it is possible to open gaps between 
them correspondingly and the vibration transmission plate, and it is possible to not have 
interference in the vibration transmission of the vibration transmission plate. 

[0011] 

[Conditions of the Practical Implementation of the Invention] 

Here below, the diagrams are used as reference and the conditions of the practical 
implementation of the present invention are explained. 

[0012] 

{Explanation of the structure of the whole body of the coordinate input device} 

First, an explanation of the structure of the whole body of the practical embodiment of 
the coordinate input device of the present invention is provided based on Figure 1 . 

[0013] 

According to Figure 1, 1 represents the calculation performing control circuit, which 
controls the whole body of the device and together with that as it is described here below, 
it calculates the input point coordinates, and it transmits the signal of this coordinate data 
to the host computer 10 by using a serial cable, etc. The details of the calculation 
performing control circuit 1 are described here below. 

[0014] 

2 represents the pen code, through that different types of signals are transmitted from the 
calculation performing control circuit 1 to the pen inner part circuit 4 that is inside the 
vibration input pen 3. The details of the vibration input pen 3 are described here below. 

[0015] 

8 represents a vibration transmission plate that is formed from an acrylic or glass plate, 
etc., and its top surface is used as the coordinate input surface, however on its top surface, 
in order to prevent the scattering at the time of a breakage of the vibration transmission 
plate 8, a scatter prevention film comprised of PET, etc., (laminate) is stretched and 
adhered by using an adhesive agent. The coordinate input through the vibration input pen 

3 is performed as the top surface of this vibration transmission plate is touched. In 
practice, the touch is performed by the vibration input pen inside the region denoted by 
the letter A, which is shown by the solid line in Figure 1. Also, on the outer perimeter of 
the vibration transmission plate 8, in order to prevent that the vibrations reflected by the 
outer edge surface of the vibration transmission plate 8 return to the center part (back 
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sensing) the anti-vibration (dampening) material 7 is provided. Then, at the four corners 
of the edge part of the vibration transmission plate 8, correspondingly, in the vicinity of 
the interface with the dampening material 7, the electric voltage elements etc., vibration 
sensors 6a - 6d, which convert mechanical vibrations into electric signals, are fixed. 

[0016] 

9 is the signal waveform detection circuit and it treats the vibration sensor signals that are 
input correspondingly by the vibration sensors 6a ~ 6d, and signals are generated that 
indicate the timing of the vibration propagation at each sensor, and it is output to the 
calculation performing control circuit 1. 

[0017] 

1 1 represents a liquid crystal display device etc., dot unit display capable display, and it is 
stacked on the lower surface of the vibration transmission plate 8. This display 1 1, 
through the image signals that are output by the host computer 10, displays dots at the 
positions of the input points that have been touched by the vibration input pen 3. This 
becomes possible because of the fact that the transparent vibration transmission plate 8 
can be viewed through. 

[0018] 

(Explanation of the Vibration Input Pen) 

After that, the vibration input pen 3 will be explained in details by using Figure 2. As it is 
shown in Figure 2, the pen internal part circuit 4, which is housed inside the vibration 
input pen, has a structure that is formed from the vibration seed start up circuit 41 and the 
vibrator 42. The vibrator 42 start up signal is supplied from the calculation performing 
control circuit 1 as a low level pulse signal, and through the vibration seed start up circuit 
41 it is amplified at the predetermined gain, and after that it is applied to the vibrator 42. 
Regarding the electric start up signal, through the vibrator 42, it is converted into 
mechanical ultrasonic vibration, and through the touch of the pen tip of the pen 3, it is 
transmitted to the vibration transmission plate 8. Moreover, regarding the vibrator start up 
circuit 42, it is also a good option if it is not housed inside the vibration input pen 3 and it 
is provided on the control substrate plate on the side of the main body of the coordinate 
input device. 

[0019] 

Regarding the vibration frequency of the vibrator 42 it can be selected as a value that can 
generate a plate wave in the vibration transmission plate 8, which is comprised of glass 
etc. Then, regarding the vibration input pen 3, it is not limited to the above described 
plate wave, and for example, in the case when a surface wave that is transmitted by the 
vibration transmission plate 8 is used as the detected wave, it is a good option if the 
frequency of the vibration that is generated by the vibration input pen 3 is set to a value 
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that is sufficiently higher relative to the thickness of the vibration transmission plate 8 
(condition where the wavelength X of the wave that is transmitted through the vibration 
transmission plate 8 becomes sufficiently small relative to the thickness of the plate). 

[0020] 

(Explanation of the calculation performing control circuit) 

After that, a detailed explanation will be provided relative to the calculation performing 
control circuit 1. First, if we are to explain its action schematically, the calculation 
performing control circuit 1 at each predetermined period (for example, every 10 
seconds), outputs the start up signal for the vibrator 42 of the vibration input pen to the 
vibrator start up circuit 41, and together with that through its internal timer (that has a 
structure formed by a counter), the timing is started. Then, the vibration that is generated 
by the vibration input pen 3 is delayed in correspondence with the distance of the 
vibration input point on the top of the vibration transmission plate relative to the vibration 
sensors 6a ~ 6d, correspondingly, and it is transmitted. 

[0021] 

The signal waveform detection circuit 9 inputs the signal from each vibration detection 
sensor 6a ~ 6d, and through the below described waveform detection treatment, a signal 
is generated that indicates the timing for the vibration transmission to each of the 
vibration sensors, and the calculation performing control circuit 1 inputs this signals to 
each sensor and it detects the time for the vibration transmission to each of the vibration 
sensors 6a ~ 6d, and based on that the coordinates of the vibration input points are 
calculated. Also, the calculation performing control circuit 1 outputs the coordinate 
information of these calculated input points to the host computer 10. 

[0022] 

After that the structure and the action of the calculation performing control circuit 1 will 
be described in detail using the block diagram shown in Figure 3. 

[0023] 

In Figure 3,31 is a micro computer that controls the calculation performing control 
circuit 1 and the whole body of the coordinate input device, and it has a structure that is 
formed from the CPU, the internal counter, the control sequence memorizing ROM, then 
the used for the calculations etc., RAM, the constant memorizing non volatile memory 
etc. 

[0024] 

32a ~ 32d correspond correspondingly to the vibration sensors 6a ~ 6d, and they are used 
for counting the reference clock that is not shown in the figure and they are timing 
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counters and when, to the vibrator start up circuit 41, a start signal is input in order to 
begin the start up of the vibrator 42 of the vibration input pen 3, this timing is started. By 
that, the same period of the start of the timing and the vibration detection by the sensor, is 
obtained, and it is possible to measure the delay until the vibration is detected by the 
vibration sensors 6a ~ 6d (vibration transmission timing). 

[0025] 

The vibration transmission timing signal that occurs in each of the vibration sensors 6a ~ 
6d and that is output through the signal waveform detection circuit 9 is input into the 
counters 32a ~ 32d through the detection signal input circuit 34. 

[0026] 

Then, the received signal that is obtained from the entire vibration transmission timing 
signal is judged by the judging circuit 33, and when that is done its principle signal is 
output to the microcomputer 3 1 . When the micro computer 3 1 receives the signal from 
the judging circuit 33, the vibration transmission timing from the counters 32a ~ 32d to 
the vibration sensors 6a ~ 6d is read by the chip circuit and the below described 
calculation is performed and the coordinates of the vibration input points on the surface 
of the vibration transmission plate 8, are calculated. 

[0027] 

Then, the calculated coordinate information, through the I/O port 35 is output to the host 
computer 10 and by that for example, it is possible to display a dot, etc., at a position 
corresponding to the vibration input position on the surface of the display 1 1, etc. 

[0028] 

(Explanation of the measurement of the vibration transmission timing) 

After that, by using Figure 4 and Figure 5, an explanation will be provided regarding the 
measurement of the vibration transmission timing from the above described vibration 
input points to the vibration sensors 6a ~ 6d, and the measurement of the distance 
between the input point and the sensors based on the vibration transmission timing. 
Figure 4 is a block diagram showing the structure of the signal waveform detecting 
circuit 9, and Figure 5 shows the signal waveform that has been treated by each part of 
the signal waveform detecting circuit 9, and it is a signal waveform diagram in order to 
explain the measurement treatment of the vibration transmission timing based on the 
signal treatment. Moreover, here below, an explanation is provided regarding the case of 
the vibration sensor 6a, however, the content of this explanation is exactly the same for 
the other vibration sensors 6b ~ 6d. Regarding the circuit in Figure 4, it is also provided 
the same way relative to the vibration sensors 6b ~ 6d. 

[0029] 



As it has already been explained, the measurement of the vibration transmission timing 
from the vibration input point to the sensor 6a starts at the same time as the output of the 
start signal towards the vibrator start up circuit 41 . At this time, from the vibrator start up 
circuit 41 to the vibrator 42, the shown according to Figure 5 start up signal 51 is applied. 
The start up signal 51 is for example a 2 discharge, short rectangular pulse. Through this 
signal 51, the vibrator 42 is started, and if the operator touches the pen tip chip 5 of the 
vibration input pen 3 to the desired input point on the top surface of the vibration 
transmission plate 8, from this input point ultrasonic wave vibrations are transmitted. 

[0030] 

Regarding the ultrasonic wave vibration, it is propagated for a transmission timing that 
corresponds to the distance from the vibration input point to the vibration sensor 6a, and 
after that it is detected by the vibration sensor as a short detected waveform. Regarding 
the reason why the start up signal 51 is made to be a short pulse it is in order to eliminate 
the misdetection caused by interference (stacking) of the unnecessary component that is 
reflected mainly by the edge surface of the vibration transmission plate 8 and to design a 
minimization of the whole body of the device. 

[0031] 

Regarding the output obtained by the detection of the vibration by the vibration sensor 
6a, it is amplified through the preamplifier 401 that is shown in Figure 4. 52 in Figure 5 
shows the signal waveform of this detected output. The envelope 521 of this signal 
waveform 52 is related to the phase position 522 and correspondingly the described 
below signal treatment is performed. 

[0032] 

First, regarding the treatment of the envelope 521, in order to eliminate the unnecessary 
vibration components, the signal 52 is passed through a high pass filter 402, and the 
signal that has passed through is processed. Namely, regarding the envelope 521 
treatment, because it is easy to receive the impact of the reflected wave, the detected 
signal as it is short after passing through the high pass filter 402, is used only in envelope 
detection. 

[0033] 

From the detection signal after passing through the high pass filter 402, through the 
envelope detection circuit 403, the envelope signal 53 is yielded. 

[0034] 

The envelope signal 53 is input in the envelope bending point detection circuit 404 and 
the gate signal generating circuit 406. The gate signal generating circuit 406 reduces the 
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envelope signal 53 to the appropriate vibration width and on top of that a constant offset 
is added and a reference level signal 541 is generated. The 2-step differential output 
waveform 54, which is obtained as the envelope bending point detection circuit 404 has 
differentiated the envelope signal 53, is also input in the gate signal generating circuit 
406. Regarding the gate signal generating circuit 406, by comparing the 2 step 
differentiated output waveform 54 and the reference level signal 541, the gate generation 
signal 542 is generated, and it is output to the single equilibrium multi high filter 407. 

[0035] 

The single equilibrium multi high filter 407 generates the predetermined pulse width gate 
signal 55 from the timing of the rise of the gate generation signal 542, and it is output to 
the tg comparator 405 and the tp comparator 411. 

[0036] 

Regarding the tg comparator 405, it uses the gate signal 505 and the 2 step differentiated 
waveform 54 as inputs, and the zero cross point at the time when the gate signal 55 is 
opened is used as the envelope bending point and the tg (group delay time) signal 501 is 
generated. The tg signal 501 is introduced in the calculation performing control circuit 1. 

[0037] 

On the other hand, by the treatment that is related to the phase 522 of the detected signal 
52, first, the detected signal 52 is passed through a narrow band region band region 
passing filter 409, and it is made into a desired width frequency component signal, and 
then, through the slice circuit 410, the waveform is sliced down to the predetermined 
vibration width level (waveform level contraction). The phase signal that is the output of 
that and the gate signal 55 are input into the tp comparator 411. The tp comparator 411 
detects the zero cross point when the predetermined turn (in Figure 5 turn 2) of the phase 
signal 58 at the time when the gate signal 55 is opened, rises, and the output from that 
phase delay timing tp signal 59 is introduced into the calculation performing control 
circuit 1 . 

[0038] 

Here, in the case of the reference level signal 541, which is used in order to output the 
gate generation signal 541, it is also a good option if it is made to be a modified level that 
has the same period as the pulse of the start up signal 5 1 that corresponds to the distance 
between the vibration input pen 3 and the vibration sensor 6a, and in the case when 
because of the distance the modified width of the detected level is high, by using the 
modified level it is possible to effectively stabilize the detection point. 

[0039] 
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Because of the fact that the vibration that is used in the device according to this practical 
embodiment condition is a plate wave, the relationship between the envelope 521 of the 
detected waveform relative to the transmission distance inside the vibration transmission 
plate 8and the phase 522, changes in correspondence with the transmission distance 
during the vibration transmission. Here, the envelope 521 propagation speed, namely, the 
group speed is denoted as Vg, then, the phase propagation sped, namely, phase speed is 
denoted as Vp. From these group speed Vg and phase speed Vp it is possible to detect the 
distance between the vibration input point from the vibration input pen 3 and the 
vibration sensor 6a. 

[0040] 

First, if we stick only to the envelope 521, its speed is Vg and if a point on a certain 
specific waveform, for example, the bending point, is detected, the distance between the 
vibration input point and the vibration sensor 6a is denoted as d, and its vibration 
transmission timing is denoted as tg, the following is obtained: 

d = Vg.tg(l) 

In the case of this equation it is related to one vibration sensor 6a, however, by 
performing the same, it is possible to also represent the distance between the other three 
vibration sensors 6b ~ 6d and the vibration input point. 

[0041] 

Especially, in order to define the coordinates with an even higher accuracy, a treatment is 
conducted based on the detection of the phase signal. From the phase delay time tp, that 
is detected as described earlier from the phase 522 of the detected signal 52, the distance 
d between the vibration sensor and the vibration input point, becomes: 

d = n . Xp + Vp . tp (2) 

Here, Xp represents the wavelength of the elastic wave, and n represents an integer 
number. 

From the above described equations (1) and (2) the above described integer number n can 
be calculated according to the equation (3). 

[0042] 

n = int [(Vg . tg - Vp . tp)/ Xp + Vi\ (3) 

Especially, as it has already been described earlier, as the detected wave a plate wave is 
used and because of that, it cannot be said that the linearity properties of the group delay 
timing relative to the distance, are good, and the practical realization of the calculation to 
find out the integer number according to the equation (3) is performed because of that. 
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The required sufficient conditions in order to obtain an exact integer number n are shown 
in the following here below equation (5) that is derived from the equation (4). 

n* = (Vg.tg-Vp.tp)/Xp (4) 

AN = n* - n <= 0.5 (5) 

In other words it indicates conditions where if the generated deviation amount is within 
+/- !/ 2 wavelength, even if the linearity properties of the group delay timing tg are not 
good, it is possible to determine accurately the integer number n. The n obtained 
according to the above described is substituted in the equation (2) and by that it is 
possible to measure with a good accuracy the distance d between the vibration input point 
and the vibration sensor 6a. 

[0044] 

Moreover, the distances between the other vibration sensors 6b ~ 6d and the vibration 
input point can also be measured with a good accuracy by performing the same 
procedures. 

[0045] 

(Explanation of the calculation of the coordinates of the input points) 

After that the calculation of the coordinates of the vibration input point based on the 
above described vibration transmission timing and the distance, are explained by using 
Figure 6 as a reference. 

[0046] 

Here, if the vibration sensors 6a - 6d are positioned, as shown in Figure 6 at the corner 
part areas denoted as Sa ~ Sd of the four corners of the vibration transmission plate 8, 
based on the above described measurement of the vibration transmission timing, it is 
possible to obtain the straight line distances da ~ dd from the vibration input point P of 
the vibration input pen 3 to the position of each of the vibration sensors 6a ~ 6d. 
Especially, through the calculation performing control circuit 1 and based on the straight 
line distances da ~ dd, the coordinates of the vibration input point P (x, y) can be 
calculated from the following equations (6), (7) from a square theorem. 

[0047] 

x = (da + dd) . (da - dd) /2X (6) 
y = (da + db).(da-db)/2Y (7) 

Here X represents the distance between the vibration sensors 6a, 6d, Y represents the 
distance between the vibration sensors 6a, 6b, and from the calculations according to the 
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equations (6), (7), it is possible to calculate in real time the coordinates of the vibration 
input point P. 

[0048] 

Also, in the case of the above described calculation, a calculation is performed by using 
the information about the distances between the input point P and the three sensors, 
however, according to the conditions of this practical embodiment, 4 individual sensors 
are placed and because of that by using the distance information of the one remaining 
sensor, for example, it is possible to perform the detection verification of the accuracy of 
the output coordinates. Also, if the input point - sensor distance d becomes large, the 
level of the detection signal is decreased and the probability of receiving a noise effect 
becomes large and because of that it is also a good option if the calculation of the 
coordinates is performed without using the sensor distance information that has the 
largest distance d and it is calculated based on the remaining three sensors. Also, 
according to this practical embodiment condition 4 sensor units are positioned, and the 
coordinates are calculated based on the distance information from the three sensors, 
however, geometrically it is possible to have coordinate calculation based on 2 or more 
sensors, and it is no problem if the number of the sensors is determined according to the 
manufactured product specs. 

[0049] 

(Explanation of the Shield Structure of the vibration sensor part) 

After that, the shield structure of the vibration sensor part is explained based on Figure 7 
and Figure 8. Here, the shield structure of the vibration sensor 6a part is shown, however, 
naturally, on the other sensor parts 6b ~ 6d the same shield structure can be provided. 

[0050] 

In the sectional view diagram shown in Figure 7, the structure around the vibration sensor 
6a is shown. 

[0051] 

In the case of Figure 7, 61 represents the housing body of the coordinate input device, 
and it covers the top part of the four-side perimeter part of the vibration transmission 
plate 8. Regarding the housing body 61, it is a body that is positioned at a distance from 
the vibration transmission plate 8 so that there is no interference with the vibration 
transmission that occurs in the vibration transmission plate 8, and it is positioned so that 
the side edge part 61a of the middle right side of the diagram of the housing body 61 is in 
proximity to the bent in the downward direction vibration transmission plate 8, and it is 
positioned so that that a gap can be opened between it and the vibration transmission 
plate 8 in order to not have interference on the vibration transmission. 
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[0052] 



The shield case 62 is placed on the inner side of the housing body 61. This shield case 62 
is necessary in order to prevent the mixing in of external noise into the feeble detected 
signal of the vibration sensor 6a. The shield case 62 is placed so that it covers and 
encloses the positioned on the surface of the edge part of the vibration transmission plate 
8 vibration sensor 6a, anti-vibration material 7, electrode 63 and preamplifier 401, etc., 
and it is connected to the not shown in the diagram frame grand, or the preamplifier 401 
grand. Moreover, the electrode 63 is used in order to transmit the signal detected by the 
vibration sensor 6a to the preamplifier 401 . 

[0053] 

Regarding the shield case 62, the same way as in the case of the housing body 61, so that 
there is no interference with the vibration transmission occurring in the vibration 
transmission plate 8, it is at a distance from the vibration transmission plate 8, and it is 
positioned so that the side edge part 62a of the middle right side of the diagram of the 
shield case 62 is in proximity to the bent in the downward direction vibration 
transmission plate 8, and it is positioned so that that a gap can be opened between it and 
the vibration transmission plate 8 in order to not have interference on the vibration 
transmission. The gap between the side edge part 62 a and the vibration transmission 
plate 8 is connected to the gap between the side edge part 61a of the housing body 61 and 
the vibration transmission plate 8. 

[0054] 

The shield case 62 has a structure that is formed as on the front surface of the magnetized 
material 622 obtained as cobalt - nickel etc., strong magnetic properties possessing 
material has been magnetized, a plating 621 using a strong magnetic properties 
possessing material is conducted. Then, regarding the magnetized material 622, it is 
provided so that, especially, on the part of the side edge part 62a that is in the proximity 
of the vibration transmission plate 8, a strong magnetic field is formed. For example, the 
magnetized material 622 part on the side edge part 62a of the shield casing 62, as shown 
in the Figure 8 that is viewed from the direction of the arrow in the middle of Figure 7, it 
is magnetized in a magnetization pattern that is formed from a number of stripes with a 
predetermined width and with opposite polarity. Moreover, the metal plating 621 
becomes the common path of the magnetic bundle in the space between the magnetic 
poles of the magnetized material 622, and it is a material used to weaken the self- 
demagnetization effect found in the magnetized material 622. 

[0055] 

Because of the fact that the shield case 62 is magnetized like that, even if from the gap 
that is left open between the housing body 61 and the vibration transmission plate 8, 
metal foreign materials enters inside the housing body 61, and then penetrates inside the 
shield case 62, if this metal material is a strongly magnetic material like iron etc., its 
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foreign material is attracted by the magnetic force of the side edge part 62a of the shield 
case 62, and the penetration inside the shield case 62 is prevented. 

[0056] 

Consequently, there is no short-circuiting of the circuits that are close to the vibration 
sensor 6a like the preamplifier etc., that would be caused by such foreign type materials, 
and naturally it is possible to eliminate the miss-operation, the lack of operation, or the 
fires etc., poor conditions that would be caused by such short-circuiting. Also, in order to 
prevent these poor conditions, it is not necessary to bury the gaps between the housing 
body 61, the shield case 62 and the vibration transmission plate correspondingly, and 
there is no interference of the housing body 61 and the shield case 62 on the vibration 
transmission that occurs in the vibration transmission plate 8, and because of that there is 
also no decrease of the accuracy of the calculation of the coordinates by the device. By 
doing that, it is possible to form a structure of a coordinate input device with excellent 
reliability properties and excellent stability properties. 

[0057] 

However, according to the above described practical embodiment conditions, the shield 
case 62 has a structure where on the magnetized material 622, namely, on a magnet, the 
metal plating 621, has been provided, however, it is also a good option if the structure is 
formed only by using a magnetized material without performing a metal plating. 
However, in this case, the magnet storage time is short and because of that a structure is 
made so that the shield case can be easily exchanged. 

[0058] 

Also, although the number of the assembly processes is increased, it is also a good option 
if the main body of the shield case 62 is formed from a strongly magnetic material that 
has not been magnetized, and a magnet is fixed by using a double sided tape etc., on the 
part corresponding to the above described side edge part 62a facing through the gap 
between that main body and the vibration transmission plate. 

[0059] 

[Results From the Present Invention] 

As it is clear from the above described, according to the present invention it is a 
coordinate input device that has a vibration transmission plate and a vibration detection 
means, which is provided on a predetermined position on the above vibration 
transmission plate, and a vibration that is input at any input point on the above described 
vibration transmission plate through a vibration input device is detected through the 
above described vibration detection means, and based on the vibration transmission time 
from the input point to the vibration detection means, the coordinates of the input point 
are calculated; which has a structure where it has shield case formed from a strongly 
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magnetic material that covers the above described vibration detection means that is place 
don the above described vibration transmission plate and shields from the external noise, 
and where the above shielding case has at least one part that is magnetized, and in the 
case when foreign matter comprised of strongly magnetic material enters from the outside 
into the shield case, the above foreign matter is attracted through the above magnetic 
force and the penetration is prevented. And because of that structure there is no short- 
circuiting of the circuits that are in the vicinity of the vibration detection means caused by 
the penetration of foreign matter comprised of strongly magnetic material inside the 
shield case, and it is possible to eliminate the miss-operation, the lack of operation, the 
fires, etc., poor conditions that would be caused by such short-circuiting, and it is 
possible to improve the reliability properties and the stability properties of the device. 
Also, the shield case and the housing body of the coordinate input device are 
correspondingly positioned at a distance from the vibration transmission plate so that it is 
possible to open a gap between them and the vibration transmission plate, and it is 
possible to not have interference with the vibration transmission performed by the 
vibration transmission plate and it is possible to obtain the excellent results where it is 
said that there is no decrease of the coordinate calculation accuracy. 

[Brief Explanation of the Figures] 

[Figure 1] 

Figure 1 represents a block diagram showing the structure of the whole body of the 
coordinate input device according to the practical implementation condition of the 
present invention. 

[Figure 2] 

Figure 2 represents a schematic structural diagram showing the schematic structure of the 
vibration input pen of the same device. 

[Figure 3] 

Figure 3 represents a block circuit diagram showing the structure of the calculation 
performing control circuit in the same device. 

[Figure 4] 

Figure 4 represents a block circuit diagram showing the detailed structure of the signal 
waveform detection circuit in the same device. 

[Figure 5] 

Figure 5 represents a signal waveform diagram showing the signal waveform treated by 
each part of the same signal waveform detection circuit. 
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[Figure 6] 



Figure 6 represents an explanation diagram in order to explain the calculation method of 
the coordinate of the vibration input point according to the same device. 

[Figure 7] 

Figure 7 represents a schematic cross sectional view of the area in the vicinity of the 
vibration sensor that shows the structure of the shield on the part in the vicinity of the 
vibration sensor in the same device. 

[Figure 8] 

Figure 8 represents an explanation diagram showing one example of a magnetization 
pattern of the shield case in Figure 7. 

[Figure 9] 

Figure 9 represents a schematic diagram of the part in the vicinity of the vibration sensor 
in order to explain the problems of the coordinate input devices according to the previous 
technology. 

[Explanation of the Symbols] 



1 calculation performing control circuit 

2 pen code 

3 vibration input pen 

4 internal pen circuit 

5 pen tip chip 

6a ~ 6d vibration sensors 

7 anti-vibration material 

8 vibration transmission plate 

9 signal waveform detection circuit 

10 host computer 

11 display 

61 housing body 

62 shield case 

621 metal plating 

622 magnetized material 

63 electrode 

401 preamplifier 



Patent Assignee: Cannon Inc. 

Translated by Alberta Blagev ((651) 735-1461 (h), (651) 704-7946 (w)) 
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